Ceramide: a key signaling molecule in a Guinea pig model of allergic asthmatic response and airway inflammation.
Although mechanisms involved in the pathogenesis of asthma remain unclear, roles for oxidative/nitrosative stress, epithelial cell apoptosis, and airway inflammation have been documented. Ceramide is a sphingolipid with potent proinflammatory and proapoptotic properties. This study aimed at determining whether increased formation of ceramide contributes to the development of airway inflammation and hyper-responsiveness, using a well characterized in vivo model of allergic asthmatic response and airway inflammation in ovalbumin-sensitized guinea pigs. Aerosol administration of ovalbumin increased ceramide levels and ceramide synthase activity in the airway epithelium associated with respiratory abnormalities, such as cough, dyspnea, and severe bronchoconstriction. These abnormalities correlated with nitrotyrosine formation in the airway epithelium and oxidative/nitrosative stress, epithelial cell apoptosis, and airway inflammation evident by the infiltration of neutrophils and eosinophils in lung tissues, mast cell degranulation, and release of prostaglandin D(2) and proinflammatory cytokines. Inhibition of de novo ceramide synthesis with the competitive and reversible inhibitor of ceramide synthase fumonisin B1 (0.25, 0.5 and 1 mg/kg b.wt.), given i.p. daily for 4 days before allergen challenge, attenuated nitrotyrosine formation and oxidative/nitrosative stress, epithelial cell apoptosis, and airway inflammation while improving the respiratory and histopathological abnormalities. These results implicate ceramide in the development of allergic asthmatic response and airway inflammation. Strategies aimed at reducing the levels of ceramide and downstream events should yield promising novel anti-asthmatic agents.